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in excess of expected. However the small numbers reported confound the
analysis, and the bias introduced by the use of proportionate mortality
analysis further confounds any interpretation of these findings.

2    CONCLUSIONS

As discussed above, whether any increased risk of death from cancer exists
for those variously classified in the occupational category of chemist has
not been consistently shown in studies reported to date. Although some
investigations, particularly those using proportionate mortality analysis,
find evidence of higher risk, other studies, those using standardized
mortality approaches, do not confirm these findings. Similarly, interpreta-
tion of data on type-specific cancer excess is complicated. Findings of
observed cases higher than expected in a particular study are generally
characterized by small numbers. Other methodological problems con-
founding the interpretation of these findings have been discussed above.

3    FUTURE STUDIES

A critical review of the published studies of cancer mortality among
chemists indicates that future studies should include the following design
characteristics:

1.  Identification of a group of chemists should be inclusive and
representative of the universe of chemists.  Society membership, for
example, is inadequate for defining a cohort for study due to the unknown
variables governing the decision of whether or not an individual joins a
professional association.

2.  A history of exposure is needed for each member of the group under
study. It seems unlikely that proxies, such as the branch of chemistry in
which a particular person is engaged, will provide other than a gross
approximation to the extent and nature of chemical exposures. Whether a
valid instrument or methodology for accumulating an exposure history
can be devised remains a difficult, but fundamental, further problem for
study design.

The various surveillance, epidemiology, and end results programs,
particularly those registries of all cancer cases occurring within large,
defined geographical areas, provide a potential data base for future cohort
studies. For example, should a cohort of chemists be identified within an
area served by such a registry, cancer incidence could be ascertained
during the follow-up period by using, in part, case data within the registry.